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Claims 

1. A positioning type steering column device, comprising: 

a mounting bracket attached to a vehicle body; 

a cylindrical steering column having a bulge portion formed 
partially in a tubular material; 

a pair of opposite surface portions formed in the bulge 
portion of the steering column, each of which is associated with 
facing plates of the mounting bracket; and 

a pair of opposite projection portions having respective 
through holes, each of which is projected from the pair of opposite 
surface portions and is fastened tightly between the facing 
plates of the mounting bracket so as to clamp the steering column 
device . 

2. A positioning type steering column device, as recited in 
Claim 1, wherein the through holes are a round hole. 

3. A positioning type steering column device, as recited in 
Claim 1, wherein the through holes are a long hole. 
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Description 



[Title of the invention] Positioning type steering column device 
[Technical field] 

The subject invention relates to a positioning type steering 
column device, and more particularly, to a positioning type 
steering column device that prevents clamping forces from 
lowering during tilt or telescopic adjust operation in bulging 
if flat surface portions of a bulge portion in a steering column 
yield to punch perforation, producing a deflection thereto. 
[Prior art] 

A steering column for vehicle comprises a tilt mechanism 
available for vertical position adjustment of a steering wheel 
to give a driver a desirable deriving position. For the same 
purpose a steering column comprises a telescopic mechanism 
available for position adjustment of a steering wheel in 
backward/forward direction tilt and telescopic mechanisms 
available for position adjustment of a steering wheel in both 
vertical and backward/forward direction. 

In order to enable tilt rotation of the tilt mechanism around 
tilt pivot or telescopic sliding along the axis of the steering 
column, the steering column is formed so that it can be fastened 
to vehicle supporting members to maintain a fixed state of the 
steering column in the selected position, while at the same time 
allowing a correlative displacement relative to the vehicle 
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supporting members. 

Generally, for example, a distance bracket that has opposite 
flat surface portions at both sides thereof is used as column 
supporting members to achieve the fixed state of the steering 
column and the correlative displacement relative to the vehicle 
supporting members . 

Usually, round or long holes are pierced in the opposite flat 
surface portions of the distance bracket with a rodmember passing 
through the round holes in the tilt mechanism and the long holes 
in the telescopic mechanism, enabling tilt adjust operation 
around a tilt pivot or telescopic adjust operation along a axis 
of the steering column. The steering column and the distance 
bracket are made separately from each other and often 
incorporated by welding. 

By the way, there is an approach that in stead of a distance 
bracket a bulging portion bulged from a tubular material is 
adapted. As shown in Fig. 6, for example, a part of a steering 
column 1 is bulged as a bulge portion 2 by means of a hydraulic 
bulging method. 

The bulge portion 2 comprises a pair of flat surfaces 3 attached 
to plates of a tilt adjust bracket (not shown) . Round holes 4 
are pierced in the pair of flat surfaces 3 to pass through a 
clamping bolt of a clamp mechanism (not shown) . For the steering 
column 1 comprising the bulge portion 2, for example, it is 
possible to remove some of the parts constituting the tilt 
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mechanism, which provides advantages of a reduction of costs 
for the steering column device. 
[Problem to be solved by the invention] 

In bulging course, being thin, tubular material readily yields 
around holes pierced in the flat surfaces 3 when a punch is applied 
to the pair of flat surfaces 3, causing a certain amount of 
deflection around the holes, which may be prevent the flat 
surfaces 3 from being finished to flat surfaces . In other words, 
for a hydraulic bulging method, instead of countering the cutting 
load with a die as during a punching process in a pressing method 
the goal is to counter that load with pressure oil O, which is 
a non-rigid body in contact with a work-piece W opposite the 
forces applied by a punch P, as shown in Fig. 7. In this case, 
although there is no problem with the piercing the flat surfaces 
3 deflect around the punching portions, resulting in the flat 
surfaces 3 not being finished as flat surfaces. 

The deflection produced in the flat surfaces 3, for example, 
creates an error equal to A D relative to a reference plain I, 
as shown in Fig. 8. A reduction in the contact area caused by 
the deflection lowers significantly clamping forces provided 
through a pair of fixed andmovable cams during tilt or telescopic 
adjust operation. As a result, the reduction in the contact area 
makes it impossible to securely clamp the bulge portion 2 of 
the steering column 1 to a tilt adjust bracket. 

In bulging process, at present it is not easy to remove the 
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deflection from the flat surfaces 3, which makes formation of 
a definite bulge portion difficult. 

An object of the preset invention is to provide a positioning 
type steering column device that prevents clamping forces from 
lowering during tilt or telescopic adjust operation in bulging 
if flat surfaces of a bulge portion in a steering column yield 
to punch perforation, producing a deflection thereto. 
[Means for solving problem] 
The subject invention relate to a positioning type steering 
column device comprising a mounting bracket attached to a vehicle 
body, a cylindrical steering column having a bulge portion formed 
partially in a tubular material, a pair of opposite surface 
portions formed in the bulge portion of the steering column, 
each of which is associated with facing plates of the mounting 
bracket, and a pair of opposite projection portions having 
respective through holes, each of which is projected from the 
pair of opposite surface portions and is fastened tightly between 
the facing plates of the mounting bracket so as to clamp the 
steering column device. 

In one embodiment of the invention, the pair of opposite 
projection portions projected from the flat surface portions 
of the bulge portion project outward for a distance from the 
steering column in relation to a reference plain. The distance 
projected from the reference plain is sufficient to cancel a 
deflection produced in the flat surface portions when a punch 
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is applied to the bulge portion. Thus, since the distance is 
determined with the purpose of canceling out deformation in 
bulging process the pair of opposite projection portions can 
remove influence of a deflection accompanied by bulging. As a 
result, the bulge portion is attached between facing inner sides 
of plates of tilt adjust bracket with a broad contact area, 
fastening tightly the steering column to the tilt adjust bracket . 
[Best modes for carrying out the invention] 

The following is a detailed description of an embodiment of 
a steering column device of the present invention, with reference 
to the accompanying drawings. As shown in Fig 1, the steering 
column device includes a steering column 11 and a tilt mechanism 
12 attached to a bulge portion in the steering column 11, which 
is described in detail below. The tilt mechanism 12 includes 
a tilt adjust bracket 13, a tilt bolt 14, a nut 15, a tilt leverl6 
and a pair of fixed and movable cams 17 and 18. The steering 
column 11 is disposed between opposite plates of the tilt adjust 
bracket 13 attached to a vehicle body (not shown) . 

As shown in Fig. 1, the tilt bolt 14 is arranged through the 
tilt adjust bracket 13, the bulge portion of steering column 
11, tilt lever 16 and the pair of fixed and movable cams 17 and 
18 with nut 15 engaged with a screw of an end thereof. The pair 
of fixed and movable cams 17 and 18 is engaged with the tilt 
bolt 13 and tilt lever 16, respectively. In addition, in Fig.l, 
the designated number 19 shows thrust bearing. 
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As shown in Fig. 2(a) , the steering column 11 includes a bulge 
portion 20 which made from a tubular material so that a part 
of the tubular material is expanded by means of a hydraulic bulging 
process known in the art. This bulge portion 20 comprises a pair 
of opposite flat surface portions 21, as shown in Fig 2 (b) (c) . The 
pair of opposite flat surface portions 21 of the bulge portion 

20 is formed so that the steering column 11 is in contact with 
facet to face inner sides of the plates of the tilt adjust bracket 
13 when assembled. The pair of opposite flat surface portions 

21 of the bulge portion 20 has projection portions described 
in detail below. A pair of round holes 22 which allow the tilt 
bolt 14 to pass through is pierced individually in the projection 
portions . The pair of round holes 22 is pierced by a punch applied 
to the projection portions in the bulge portion 20 in hydraulic 
bulging process . 

The pair of opposite flat surface portions 21 of the bulge 
portion 20 has projection portions 23 which project outward for 
a distance of AA from the steering column 11 in relation to 
a reference plain I. The distance of A A projected from the 
reference plain I is sufficient to cancel a deflection produced 
in the pair of opposite flat surface portions21 when a punch 
is applied to the bulge portion 20 . The distance A A is determined 
on the basis of the extent of deflection from the reference plain 
I . 

Fig . 3 shows in detail the flat surfaces 21 in the bulge portion 
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20 and the projection portions23 projected in the flat surface 
portions 21. The projection portions 23 in the flat surface 
portions 21 pro j ect out from the steering column 11 by the distance 

aa. 

In use, the movable cam 18 engaging with the tilt lever 16 
is correlatively turned axially relative to the fixed cam 17 
when the tilt lever 16 is operated. Then, by axial correlative 
displacement of the tilt bolt 14 the facing inner sides of the 
plates of the tilt adjust bracket 13 move toward a center of 
the steering column 11, thereby fastening the bulge portion 20 
of the steering column 11 between the facing inner sides of the 
plates of the tilt adjust bracket 13. 

In a fastening course, the facing inner sides of the plates 
of the tilt adjust bracket 13 come in contact with the projection 
portions 23 projected from the flat surface portions 21of the 
bulge portion 20 with axial forces produced by the tilt bolt 
14. That is, since the distance of AA is determined with the 
purpose of canceling out deformation in bulging process the 
projection portions 23 can remove influence of a deflection 
accompanied by bulging. As a result, the bulge portion 20 is 
attached between the facing inner sides of the plates of the 
tilt adjust bracket 13 with a broad contact area, thereby 
fastening tightly the steering column 11 to the tilt adjust 
bracket 13. 

The following is a detailed description of an embodiment of 
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the present invention different from the embodiment 
above-mentioned. This embodiment is applicable to a telescopic 
steering column device. As shown in Fig. 4, the steering column 
device includes a steering column 11 with a bulge portion 24 
expanded by means of a hydraulic bulging process. The bulge 
portion 24 comprises a pair of opposite flat surface portions 
25 associated with facing inner sides of a bracket (not shown) . 

In accordance with the present invention projection portions 
are projected in a pair of opposite flat surfaces 25, as described 
below. The projection portions include long holes 26 which allow 
a tilt bolt to pass through. The long holes 26 are pierced by 
a punch applied to the pro j ection portions in the bulge portion24 . 

As shown in Fig. 5, the pair of opposite flat surfaces 25 has 
projection portions 27 which project outward for a distance of 
AB from the steering column in relation to a reference plain 
I. The distance of AB projected from the reference plain I is 
sufficient to cancel a deflection produced in the pair of opposite 
flat surface portions25 when a punch is applied to the bulge 
portion 24. The distance A B is determined on the basis of the 
extent of deflection from the reference plain I. 

In a fastening course, facing inner sides of the plates of 
a tilt adjust bracket come in contact with the projection portions 
27 projected from the flat surface portions 25 with axial forces 
produced by a tilt bolt . Thus, since a distance of A B is determined 
with the purpose of canceling out deformation in bulging process 
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the projection portions 27 projected from the flat surface 
portions 25 can remove influence of a deflection accompanied 
by bulging- As a result, the bulge portion 24 is attached between 
the facing inner sides of the plates of the tilt adjust bracket 
with a broad contact area, thereby fastening tightly the steering 
column to the tilt adjust bracket. 
[Effect of the invention] 

Therefore, since the distance is determined with the purpose 
of canceling out deformation in bulging process the pair of 
opposite pro j ection portions can remove influence of a deflection 
accompanied by bulging. As a result, the bulge portion is attached 
between facing inner sides of plates of tilt adjust bracket with 
a broad contact area, fastening tightly the steering column to 
the tilt adjust bracket. 
[Brief description of drawings] 

Fig. 1 is a cross-sectional view showing one embodiment of 
the column clamping mechanism according to the present invention . 

Fig. 2 is main part of the steering column shown in Fig. 1 
with (a) being a perspective view of the steering column; (b) 
being a side view of the steering column; and (c) being a 
cross-sectional view of the steering column. 

Fig. 3 is a partial cross-sectional view of the steering column 
shown in Fig . 2 . 

Fig. 4 is a perspective view showing another embodiment of 
the steering column according to the present invention. 
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Fig. 5 is a partial cross-sectional view of the steering column 
shown in Fig. 4. 

Fig. 6 is perspective view showing the steering column 
comprising a conventional bulge portion. 

Fig. 7 is diagrammatic view showing a punch perforation method 
using a typical hydraulic bulging method. 

Fig. 8 is a partial cross-sectional view of a steering column 
showing a deflection of the flat surface portions produced by 
the punch perforation method. 
[Explanation of letters or numerals] 

ll"- steering column 

13- - tilt bracket 

14- - tilt bolt 
16--- tilt lever 

20, 24-*- bulge portion 

21, 25-* flat surface portion 
22-- round hole 

23,21"- projection portion 
26--* long hole 
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